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divisible tablets. 

• tn provide a multiple unit tableted dosage form, 
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for oral administration and also for teem g 

formulated in the form of instant release, sustained 

25 in an effervescent formulation. 
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differen. ami select from hydrogen, alkyl. alkoxy 
.ropholino. halogen, phenyl and ptanylalkoxyi 

„ m d Rs are .he same or differen, and peered from hydrogen, alkyl and .** 
V is hydrogen, halogen. .rifluoromelhyl. alkyl and alkoxy; 

R* R9 are the same or differen, and peered from hydrogen, a*,.. a*oxy. halogen, halo- 
iom ring secures which may be farmer subs.iru.ed; 

„ or forms an alkylene chain logemer wiU. R, and 



R l0 is hydrogen 



„ comprise cyclic alkyl groups, for example cycloalkylalkyl. 



CVchains 
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proton pump inhibitor. 
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• t defined as the amount of proton pump inhibitor in the tablets or 
penetsafterbemgexposedt .«» ^ g ^ , in 

following way.mdividualtab.ets or ^ enteric coating layered 

, „ of 37°C The tablets disintegrate rapidly and release the 

pellets to the memum. After tw p erforma nce Liquid 

analyzed for content of the proton pump mlub.tor usmg Ii»g 

Chromatography (HPLC). 

a in the fixed unit dosage forms of the present invention 
Further specific components used ,n the fixed 

are defined below. 
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Core material - for enteric coating layered pellets c o mprising a proton pump inhihitor 

The core material for the individually enteric coating layered pellets can be constituted 
according to different principles. Seeds layered with the acid susceptible proton pump 
inhibitor, optionally mixed with alkaline substances, can be used as the core material for 
the further processing. 

Th j seeds which are to be layered with the acid susceptible proton pump inhibitor can be 
water insoluble seeds comprising different oxides, celluloses, organic polymers and other 
materials, alone or in mixtures or water-soluble seeds comprising different inorganic salts, 
sugars, non-pareils and other materials, alone or in mixtures. Further, the seeds may 
comprise the proton pump inhibitor in the form of crystals, agglomerates, compacts etc. 
The size of the seeds is not essential for the present invention but may vary between 
approximately 0.1 and 2 mm. The seeds layered with the proton pump inhibitor are 
produced either by powder or solution/suspension layering using for instance granulation or 
spray coating layering equipment. 

Before the seeds are layered, the proton pump inhibitor may be mixed with further 
components. Such components can be binders, surfactants, fdlers, disintegrating agents, 
alkaline additives or other and/or pharmaceutically acceptable ingredients alone or in 
mixtures. The binders are for example are celluloses such as hydroxypropyl 
methylcellulose (HPMC), hydroxypropyl-cellulose (HPC), carboxymethylcellulose sodium, 
polyvinyl pyrrolidone (PVP), sugar or starch or other pharmaceutically acceptable 
substances with cohesive properties. Suitable surfactants are found in the groups of 
pharmaceutically acceptable non-ionic or ionic surfactants such as for instance sodium 
lauryl sulfate. 



Alternatively, the proton pump inhibitor optionally mixed with alkaline substances and 
farther mixed with suitable constituents can be formulated into core material. Said core 
material may be produced by extrusion/spheronization, balling or compression utilizing 



WO 96/24375 



14 



PCT/SE96/00125 



clonal p. equipment Tbc siae of the formulamd cor. material is approx.ma.dy 
^ 0. 1 art 4 nun and preferably between 0, and 2 - The manufactured core 
^ can further be layered with additional ingredienrs comprising the prcron pump 
inhibitor and/or be used for further processing. 

The proron pump inhibitor is mixed with pharmaceutic* constituents to obtain pmferred 
handling and processing propels and a suitable concentration of rhe subs«ncc in me ftnal 
^xrure. Pharmaceutic d consdruenu such as filers, binders, .ubricant, disintegrating 
agents, surfactants and od»phannaceu.ically accepurble addr-wrs. 

" Funher. the proton pump inhibitor ma, aiso be mixed with an alkaline, phamraceutically 
«^ subsumcc (or substances). Such substances can be chosen among, bu, are no, 

nstricred to subsrances such as the sodium, potassium, calcium, magnesium and 
^um^ofpho.phc.ic^d.c^^d.ciuicaddorotosuimbmw^ 

. iuorganicororg.oic.cidsidu.nutiumhy^^ 

substances normally us* in antacid preparations such as aluminium, cafcium and 
^gnesium hydroxides; magnesium oxide or composite substances, such as 
Al! 0,.oMgO.CO,12HA (MgsAWOHWCCMftO). MgO.A.rO,. MAO or 
similar compounds; organic pH-buffering subitances such as 

pbarmaceuticnlly accepuble pH-buffering substances. 

AHematively. dre aforementioned com material can be prepared b, using spray drying or 
spray congealing technique. 
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Fnteric coating laverfsj 



Before applying^entericcoadngLyerislon.od.commamria, in the f«m of individual 
^.urepeUe.m.yopdonaUybecoveredwimoneormoms.par.unglay.rfs, 

» comprising pharmaceutical excipients options!,, induding a-raline compounds such as 
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pH-buffering compounds. This/these separating layer(s), separate(s) the core material from 
the outer layers being enteric coating layers). 

The separating layer(s) can be applied to the core material by coating or layering 
, procedures in suitable equipments such as coating pan, coating granulator or in a fluuhzed 
bed apparatus using water and/or organic solvents for the coating process. As an alternative 
the separating layers) can be applied to the core material by using powder coaung 
technique. The materials for the separating layers are pharmaceutical* acceptable 
compounds such as, for instance, sugar, polyethylene glycol, polyvinylpyrrolidone, 
,o polyvinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose, methylcellulose, 

ethylcellulose. hydroxypropyl methylcellulose. carboxymethylcellulose sodium, water 
soluble salts of enteric coating polymers and others, used alone or in mixtures. Addmves 
such as plasticizers, colorants, pigments, tillers anti-tacking and anti-static agents, such as 
for instance magnesium stearate, titanium dioxide, talc and other additives may also be 
is included into the separating layer(s). 

When the clonal spaing layer, * •*« » *• <° rc — M H * 
variabie thickness. The maximum rhickness of me separaring layerfs) is normally only 
BnOrnd by processing condiuons. The separaring .ayer may serve as a diffusion bamer and 
> may ac. as a pH-buffering zone. The pH-buffering propeniea of rhe aeparaUng layerts) can 
be further soengmened by introducing into ft. .averts) subsumes chosen from a group of 
compounds usually used in anracid fonnularions such as, for insrance, magnesium ox.de, 
hydroxide or cartonae. aluminium or calcium hydroxide, carbon.* or sUicare; compost* 
mummium/magn^ium compounds such as. for instance WA.6MgO.COa 12HA 
. (Mg.A W OH), s CO ) .4H ! 0),MgO.A.A^^ 

buffering compounds auch «. for insmnce ma sodium, potassium, calcium, magnestum and 
, compoundamayb.^toincm^methiclmessofme.avert^^merebystrenghten 
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the diffusion barrier. The optionally applied separating layer(s) is not essential for the 
invention. However, the separating layer(s) may improve the chemical stability of the 
active substance and/or the physical properties of the novel multiple unit tableted dosage 
form. 

Alternatively, the separating layer may be formed in situ by a reaction between an enteric 
coating polymer layer applied on the core material and an alkaline reacting compound in 
the core material. Thus, the separating layer formed comprises a water soluble salt formed 
between the enteric coating layer polymer(s) and an alkaline reacting compound which is in 
the position to form a salt. 

One or more enteric coating layers are applied onto the core material or onto the core 
material covered with separating layer(s) by using a suitable coating technique. The enteric 
coating layer material may be dispersed or dissolved in either water or in suitable organic 
solvents.As enteric coating layer polymers one or more, separately or in combination, of 
the following can be used, e.g. solutions or dispersions of methacrylic acid copolymers, 
cellulose acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl 
methylcellulose acetate succinate, polyvinyl acetate phthalate, cellulose acetate trimellitate, 
carboxymethylethylcellulose, shellac or other suitable enteric coating polymer(s). 

The enteric coating layers contain pharmaceutically acceptable plasticizers to obtain the 
desired mechanical properties, such as flexibility and hardness of the enteric coating layers. 
Such plasticizers are for instance, but not restricted to triacetin, citric acid esters, phthalic 
acid esters, dibutyl sebacate, cetyl alcohol, polyethylene glycols, polysorbates or other 
plasticizers. 

The amount of plasticizer is optimized for each enteric coating layer formula, in relation to 
selected enteric coating layer polymer(s), selected plasticizer(s) and the applied amount of 
said polymers), in such a way that the mechanical properties, i.e. flexibility and hardness 
of the enteric coating layer(s), for instance exemplified as Vickers hardness, are adjusted so 
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that the acid resistance of the pellets covered with enteric coating layer(s) does not decrease 
significantly during compression of pellets into tablets. The amount of plasticizer is usually 
above 10 % by weight of the enteric coating layer polymers), preferably 15 - 50 % and 
more preferably 20 - 50 %. Additives such as dispersants, colorants, pigments polymers 
e.g. poly (ethylacrylat, methylmethacrylat), anti-tacking and anti-foaming agents may also 
be included into the enteric coating layers). Other compounds may be added to increase 
film thickness and to decrease diffusion of acidic gastric juices into the acid susceptible 
material. 

To protect the acid susceptible substance, the proton pump inhibitor, and to obtain an 
acceptable acid resistance of the dosage form according to the invention, the enteric coating 
layer(s) constitutes a thickness of approximately at least 10 ^im, preferably more than 20 
\xm. The maximum thickness of the applied enteric coating is normally only limited by 
processing conditions. 

Alternatively the enteric coating layer described above may be used for enteric coating 
layering of conventional tablets comprising a composition of an acid susceptible proton 
pump inhibitor and one or more antibacterial compounds, optionally covered by one of the 
separating layers described above. As a further alternative, the proton pump inhibitor may 
be replaced in such a tablet by another gastric acid suppressing agents, such as a Ik- 
receptor antagonist, for instance ranitidine, cimetidine or famotidine. 

Over-coatinp layer 

Pellets covered with enteric coating layer(s) may further be covered with one or more over- 
coating layers). The over-coating layer(s) can be applied to the enteric coating layered 
pellets by coating or layering procedures in suitable equipments such as coating pan, 
coating granulator or in a fluidized bed apparatus using water and/or organic solvents for 
the coating or layering process. The materials for over-coating layers are chosen among 
pharmaceutical^ acceptable compounds such as, for instance sugar, polyethylene glycol, 
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polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose, 
methylcellulose, ethylcellulose, hydroxypropyl methylcellulose, carboxymethylcellulose 
sodium and others, used alone or in mixtures. Additives such as plasticizers, colorants, 
pigments, fillers, anti-tacking and anti-static agents, such for instance magnesium stearate, 
5 titanium dioxide, talc and other additives may also be included into the over-coating 
layer(s). Said over-coating layer may further prevent potential agglomeration of enteric 
coating layered pellets, further it may protect the enteric coating layer towards cracking 
durinj the compaction process and enhance the tableting process. The maximum thickness 
of the applied over-coating layer(s) is normally only limited by processing conditions. 

10 

The above described over-coating layer may also be used as a tablet coating layer to obtain 
tablets of good appearance. 

Antibacterial granulatjpn 

15 

The active substance in the form of one or more antibacterial compounds is dry mixed with 
inactive excipients and the mixture is wet massed with a granulation liquid. The wet mass 
is dried preferably to a loss on drying of less than 3% by weight. Thereafter the dry mass is 
milled to a suitable size for the granules, such as smaller than 4 mm, and preferably smaller 

20 than 1 mm. Suitable inactive excipients for the antibacterial granulation are for instance, 
sodium starch glycolate, corn starch, crosslinked polyvinyl pyrrolidone, low substituted 
hydroxypropyl cellulose, microcrystalline cellulose and colloidal silicon dioxide anhydrous 
(Aerosil®). The dry mixture comprising antibacterial compound(s) is mixed with a suitable 
granulation liquid comprising for instance, polyvinyl pyrrolidone, hydroxypropyl cellulose, 

25 and optionally wetting agents, such as sodium lauryl sulphate, dissolved in purified water. 
Suitable lubricants for the tableting process are for instance, sodium stearyl fumarate, 
magnesium stearate and talc. 



Multiple unit tablets 

30 
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The enteric coating layered pellets comprising a proton pump inhibitor are mixed with the 
granules comprising antibacterial compounds and tablet excipients. The dry mixture is 
compressed into a multiple unit tableted dosage form. The compressed tablet is optionally 
covered with a filmforming agent(s) to obtain a smooth surface of the tablet and further 
enhance the stability of the tablet during packaging and transport. Such a tablet coating 
layer may further comprise additives such as anti-tacking agents, colorants and pigments or 
other additives to obtain a tablet of good appearance. 

The enteric coated pellets with or without an over-coat and the antibacterial granulation are 
mixed with tablet excipients such as fillers, binders, disintegrants, lubricants and other 
pharmaceutical^ acceptable additives and compressed into tablets. 

The amount of enteric coating layered pellets constitutes less than 75 % by weight of the 
total tablet weight and preferably less than 60 %. By choosing small enteric coating layered 
pellets in the formulation according to the present invention, the number of pellets in each 
tablet can be held heigh which in turn makes the tablet divisible with retained dosing 
accuracy. Larger amount of the granulation comprising the antibacterial compound(s) may 
reduce the amount of enteric coating layered pellets in the multiple unit tableted dosage 
form. 

Thus, the preferred multiple unit tablet formulation consists of enteric coating layered 
pellets containing one active substance in the form of an acid susceptible proton pump 
inhibitor, optionally mixed with alkaline reacting compound(s), compressed into tablet 
together with a granulation containing antibacterial compound(s) and optionally tablet 
excipients. The addition of an alkaline reacting material to the proton pump inhibitor is not 
necessary, in any sense but such a substance may further enhance the stability of the proton 
pump inhibitor or some of the alkaline reacting compounds may react in situ with the 
enteric coating material to form a separating layer. The enteric coating layers) is making 
the pellets of the dosage form insoluble in acidic media, but disintegrating/dissolving in 
near neutral to alkaline media such as, for instance the liquids present in the proximal part 
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of the small intestine, where dissolution of the proton pump inhibitor is desired. The 
antibacterial substance(s) may be released in the stomach. The enteric coating layered 
pellets may further be covered with an overcoating layer before being formulated into the 
tablet and they may also contain one or more separating layer(s) optionally containing 
alkaline substance(s). 

Process 

The process for the manufacture of the dosage form represents a further aspect of the 
invention. After formulation of the pellets by spray coating or layering of the proton pump 
inhibitor onto seeds, or by extrusion/spheronization or granulation, e.g. rotor granulation of 
homogeneous pellets, the pellets are first optionally covered with the separating layer(s) 
and then with the enteric coating layer(s) or a separating layer is spontaneously developed 
in situ between an alkaline core material and the enteric coating layer material. The coating 
is carried out as described above and in the accompanying examples. The preparation of 
the granulation comprising the antibacterial compound(s) is also described above and in the 
examples. The pharmaceutical processes can preferably be completely water-based. 

The enteric coating layered pellets, with or without an over-coat, are mixed with the 
prepared granules, tablet excipients and other pharmaceutical acceptable additives and 
compressed into tablets. The tablet may be in the form of a two layer tablet, wherein one 
layer comprises the enteric coating layered pellets optionally mixed with inactive 
excipients and the other layer comprises the prepared granules of the antibacterial 
substance(s). Alternatively, the different active substances in the form of powders may be 
intimately dry mixed with tablet excipients, wet massed and compressed into conventional 
tablets before applying an optional separating layer and an enteric coating layer. The tablet 
may be in the form of a two layer enteric coating layered tablet, wherein one layer 
comprises one of the active substances and the other layer comprises the other active 
substance(s). As a further alternative, the proton pump inhibitor in the form of enteric 
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coating layered pellets may be filled in a capsule together with the antibacterial 
substance(s) in the form of a granulation optionally mixed with pharmaceutical excipients. 

Use of the preparation 

The dosage forms according to the invention are especially advantageous in the treatment 
of H. pylori infections. They are administered one to several times a day, preferably once or 
twice daily. The typical daily dose of the active substances varies und will depend on 
various factors such as the individual requirements of the patients, the mode of 
administration and disease. In general each dosage form will comprise 0,1-200 mg of the 
proton pump inhibitor and 0,1 mg - 1,2 g of the antibacterial compound(s). Preferably, each 
dosage form will comprise 10-80 mg of the proton pump inhibitor and 100-900 mg of the 
antibacterial compound(s), and more preferably 20-40 mg of proton pump inhibitor and 
250-650 mg of the antibacterial compound(s), respectively. 

The multiple unit tablet preparation is also suitable for dispersion in an aqueous liquid with 
neutral or slightly acidic pH-value before being orally administered or fed through a naso- 
gastric tube. 

The invention is illustrated more in detail in the following examples. 

Examples 

Example 1: 

Multiple unit dosage form comprising omeprazole and metronidazole (batch size 10.000 
tablets). 



Core material 
Magnesium omeprazole 



12.00 kg 



WO 96/14375 



PCT/SE96/00125 



22 



Sugar sphere seeds 1 2.00 kg 

Hydroxypropyl methylcellulose 1 8 kg 

Water purified 35.4 kg 

5 Separating layer 

Core material (acc. to above) 23.50 kg 

Hydroxypropyl cellulose 2.35 kg 

Talc 4.03 kg 

Magnesium stearate 0.34 kg 

10 Water purified 48.00 kg 

Enteric coating layer 

Pellets covered with separating layer (acc. to above) 29.00 kg 

Methacryiic acid copolymer (30% suspension) 38.70 kg 

15 Triethyl citrate 3.48 kg 

Mono- and diglycerides (NF) 0.58 kg 

Polysorbate 80 0.06 kg 

Water purified 22.68 kg 

20 Over-coating layer 

Enteric coating layered pellets (acc. to above) 44.7 kg 

Hydroxypropyl methylcellulose 0.58 kg 

Water purified 11.6 kg 

25 Tablets 

Prepared pellets comprising omeprazole as prepared above 933 g 

Metronidazole 4000 g 

Sodium starch glycolate 500 g 

Aerosil® 25 g 

30 Sodium lauryl sulphate 20 g 
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Polyvidone K90 
Microcrystalline cellulose 
Water purified 
Sodium stearyl fumarate 

Tablet coating solution Tfo r 10 kp tahlets) 
Hydroxypropyl methylcellulose 
Polyethylene glycol 6000 
Titanium dioxide 
Water purified 
Hydrogen pyroxide 

Suspension layering is performed in a fluid bed apparatus. Magnesium omeprazole is 
sprayed onto sugar sphere seeds from a water suspension containing the dissolved binder. 
The size of sugar sphere seeds are in the range of 0.25 to 0.35 mm. 



253.1 g 
1181 g 
2278 g 
66.5 g 



250 g 
62.5 g 
62.5 g 
2125 g 
0.75 g 



The prepared core material is covered with a separating layer in a fluid bed apparatus with 
a hydroxypropyl cellulose solution containing talc and magnesium stearate. The enteric 
coating layer consisting of methacrylic acid copolymer, mono- and diglycerides, triethyl 
citrate and polysorbate is sprayed onto the pellets covered with a separating layer in a fluid 
bed apparatus. In a fluid bed apparatus enteric coating layered pellets are coated with 
hydroxypropyl methylcellulose solution. The over-coating layered pellets are classified by 
sieving. 

Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Metronidazole, sodium starch glycolate and Aerosil® are diy-mixed. 
The granulating liquid is added to the powder mixture and the mass is wet-mixed. The wet 
mass is dried in a steamoven at 50°C. The prepared granulation is milled through sieve 1 
mm in an oscillating mill equipment. 
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The enteric coating layered pellets with an over-coating layer, prepared granules, 
microcrystalline cellulose and sodium stearyl fumarate are mixed and compressed into 
tablets using a rotary tableting machine equipped with 8.5x17 mm oval punches. The 
amount of omeprazole in each tablet is approx. 20 mg and the amount of metronidazole is 
5 approx. 400 mg. Tableting speed is set to 50 rpm and the upper punch force is set to 20 kN. 
Tablet hardness measured is 150-164N. 

The obtained tablets are cove-ed with a conventional tablet coating layer. 
10 Example 2: 

Multiple unit dosage form comprising omeprazole and clarithromycin (batch size 10.000 
tablets). 



20 



15 



Tablets 

Enteric coating layered pellets with an over-coating layer 

(manufacturing and composition as in example 1) 

Clarithromycin 

Microcrystalline cellulose 

Sodium starch glycolate 

Aerosil® 



2500 g 
3000 g 
350 g 
40g 
12.5 g 
384.8 g 
3463 g 
105 g 



978 g 



Sodium lauryl sulphate 
Polyvidone K90 
Water purified 
Magnesium stearate 



Tablet coating solution ( for 10 ke tablets) 
Hydroxypropyl methylcellulose 
Polyethylene glycol 6000 



250 g 
62.5 g 
62.5 g 



Titanium dioxide 
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Water purified 2 1 25 g 

Hydrogen pyroxide 0.75 g 

Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Clarithromycin, microcrystalline cellulose, sodium starch glycolate and 
Aerosil® are dry-mixed. The granulating liquid is added to the powder mixture and the 
mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared granulation is 
milled through sieve 1 mm in an oscillating mill equipment. 

The enteric coating layered pellets with an over- coating layer, prepared granules and 
magnesium stearate are mixed and compressed into tablets as in example 1. The amount of 
omeprazole in each tablet is approx. 20 mg and the amount of clarithromycin is approx. 
250 mg. Tableting speed is set to 50 rpm and the upper punch force is set to 14kN. Tablet 
hardness measured is 178-189N. 

The obtained tablets are covered with a conventional tablet coating layer. 
Example 3: 

Multiple unit dosage form comprising omeprazole and clarithromycin (batch size 10.000 
tablets). 



Tablets 

Enteric coating layered pellets with an over-coating layer 978 g 
(manufacturing and composition as in example 1) 

Clarithromycin 5000 g 

Microcrystalline cellulose 2500 g 

Sodium starch glycolate 350 g 

Aerosil® 40 g 

Sodium lauryl sulphate 25 g 
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Polyvidone K90 
Water purified 
Magnesium stearate 



361.9 g 
3257 g 
91.7 g 



s Tablet coating solution (for 10 kg tablets) 
Hydroxypropyi methylcellulose 
Polyethylene glycol 6000 



250 g 
62.5 g 
62.5 g 
2125 g 
0.75 g 



Titanium dioxide 



10 



Water purified 
Hydrogen pyroxide 



The antibacterial granulation is manufactured as in example 2. Enteric coating layered 
pellets with an over-coating layer, prepared granules and magnesium stearate are mixed 
and compressed into tablets using a rotary tableting machine equipped with 10x21 mm oval 
is punches. The amount of omeprazole in each tablet is approx. 20 mg and the amount of 
clarithromycin is approx. 500 mg. Tableting speed is set to 50 rpm and the upper punch 
force is set to 20kN. Tablet hardness measured is 105-128N. 

The obtained tablets are covered with a conventional tablet coating layer. 

20 

Example 4: 

Multiple unit dosage form comprising, metronidazole and clarithromycin (batch size 2.500 
tablets). 

25 

Core material 

Magnesium omeprazole 1 5 .00 kg 

Sugar sphere seeds 15.00 kg 

Hydroxypropyi methylcellulose 2.25 kg 

30 Water purified 40.25 kg 
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Separating laver 

Core material (acc. to above) 

Hydroxypropyl cellulose 

Talc 

Magnesium stearate 
Water purified 



Enteric coating laver 

Pellets covered with separating layer (acc. to above) 18.00 kg 

Methacrylic acid copolymer (30% suspension) 30.00 kg 

Triethyl citrate 2.7 kg 

Mono- and diglycerides (NF) 0.49 kg 

Polysorbate 80 0.05 kg 

Water purified 1 9.00 kg 

Tablets 

Enteric coating layered pellets (acc. to above) 246 g 

Clarithromycin 625 g 

Metronidazole 1000 g 

Microcrystalline cellulose 375 g 

Sodium starch glycolate 125 g 

Aerosil® 10 g 

Sodium lauiyl sulphate 8 g 

Polyvidone K90 1 ^ g g 

Water purified 1 Q60 g 

Sodium stearyl fumarate 48.2 e 



15.00 kg 
1.5 kg 
2.57 kg 
0.21 kg 

30.00 kg 



Suspension layering is performed in a fluid bed apparatus. Magnesium omeprazole is 
sprayed onto sugar sphere seeds from a water suspension containing the dissolved binder. 
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The prepared core material is covered with a separating layer in a fluid bed apparatus with 
a hydroxypropyl cellulose solution containing talc and magnesium stearate. The enteric 
coating layer consisting of methacrylic acid copolymer, mono- and diglycerides, triethyl 
5 citrate and polysorbate is sprayed onto the pellets covered with a separating layer in a fluid 
bed apparatus.The enteric coating layered pellets are classified by sieving. 

Sodium la lryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Clarithromycin, metronidazole, microcrystalline cellulose, sodium 
10 starch glycolate and Aerosil are dry-mixed. The granulating liquid is added to the powder 
mixture and the mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared 
granulation is milled through sieve 1 mm in an oscillating mill equipment. 

Enteric coating layered pellets, prepared granules and sodium stearyl fumarate are mixed 
is and compressed into tablets as in example 3. The amount of omeprazole in each tablet is 
approx. 20 mg, the amount of metronidazole is 400 mg and the amount of clarithromycin is 
250 mg. Tableting speed is set to 50 rpm and the upper punch force is set to 24 kN. Tablet 
hardness measured is 130-142N. 



20 Example 5: 



Multiple unit dosage form comprising lansoprazole and clarithromycin (batch size 1.000 
tablets). 



25 Core material 

Lansoprazole 400 g 

Sugar sphere seeds 400 g 

Hydroxypropyl methylcellulose 80 g 

Water purified 1 200 g 



30 
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Separating layer 

Core material (acc. to above) 400 g 

Hydroxypropyl cellulose 40 g 

Talc 69 g 

s Magnesium stearate 6 g 

Water purified 800 g 



Enteric coatin|g layer 

Pellets covered with a separating layer (acc. to above) 400 g 

10 Methacrylic acid copolymer (30% suspension) 667 g 

Triethyl citrate 60 g 

Mono- and diglycerides (NF) 10 g 

Polysorbate 80 1 g 

Water purified 391 g 

15 

Tablets 

Enteric coating layered pellets (acc. to above) 89.8 g 

Clarithromycin 250 g 

Microcrystalline cellulose 300 g 

20 Sodium starch glycolate 35 g 

Aerosil® 4 g 

Sodium lauryl sulphate 1 .25 g 

Polyvidone K90 45.2 g 

Water purified 406.8 g 

25 Magnesium stearate 10.1 g 



Suspension layering is performed in a fluid bed apparatus. Lansoprazole is sprayed onto the 
sugar sphere seeds from a suspension containing the dissolved binder in a water solution. 
Pellets covered with separating layer and enteric coating layer are produced as in example 
30 1. The antibacterial granulation is manufactured as in example 2. 
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Enteric coating layered pellets, prepared granules and magnesium stearate are mixed and 
compressed into tablets using a rotary tableting machine equipped with 8.5x17 mm oval 
punches. The amount of lansoprazole in each tablet is approx. 20 mg and the amount of 
5 clarithromycin is approx. 250 mg. The upper punch force is set to 5.8 kN , and the tablet 
hardness is measured 63N. 

Example 6. 

io Multiple unit dosage form comprising (s)-omeprazole magnesium salt, metronidazole and 
clarithromycin (batch size 200 tablets). 



Core material 

(s)-Omeprazole magnesium salt 1 20 g 

is Sugar sphere seeds 1 50 g 

Hydroxypropyl methylcellulose 18 g 

Polysorbate 80 2.4 g 

Water purified 562 g 

20 Separating layer 

Core material (acc. to above) 200 g 

Hydroxypropyl cellulose 30 g 
Talc 51.4 g 

Magnesium stearate 4.3 g 

25 Water purified 600 g 

Enteric coating layer 

Pellets covered with separating layer (acc. to above) 250 g 

Methacrylic acid copolymer (30% suspension) 333.7 g 

30 Triethyl citrate 30 g 
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Mono- and diglycerides (NF) 5 g 

Polysorbate 80 0.5 g 

Water purified 195 g 

Metronid azole and clarithromycin granulation 

Clarithromycin 3500 g 

Metronidazole 5600 g 

Microcrystalline cellulose 1 ^qq g 

Sodium starch glycolate 700 g 

Aerosil® 56g 

PolyvidonK90 5 ] lg 

Water purified 4600 g 

Tablets 

Pellets comprising (s)-omeprazole Mg-salt (acc. to above) 25.5 g 
Granulation comprising clarithromycin 

and metronidazole (acc. to above) 168. 1 g 

Microcrystalline cellulose 40 g 

Sodium steaiyl fumarate 4 7 g 

Tablet coa ting solution (for 10kg tablets) 

Hydroxypropyl methylcellulose 250 g 

Polyethylene glycol 6000 62.5 g 

Titanium dioxide 62.5 g 

Water purified 2 1 25 g 

Hydrogen pyroxide 0.75 g 



Suspension layering is performed in a fluid bed apparatus. (s)-Omeprazole magnesium salt 
is sprayed onto sugar sphere seedes from a water suspension containing the dissolved 
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binder and polysorbate 80. The size of sugar sphere seedes are in the range of 0.25 to 0.35 
mm. 

The prepared core material is covered with a separating layer in a fluid bed apparatus with 
hydroxypropyl cellulose solution containing talc and magnesium stearate. The enteric 
coating layer consisting of methacrylic acid copolymer, mono-and diglycerides, diethyl 
citrate and polysorbate is sprayed onto the pellets covered with a separating layer in a fluid 
bed apparatus. The enteric coating layered pellets are classified by sieving. 

Polyvidone K90 is dissolved in purified water to form the granulation liquid. 
Clarithromycin, metronidazole, microcrystalline cellulose, sodium starch glycolate and 
Aerosil® are dry-mixed. The granulating liquid is added to the powder mixture and the 
mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared granulation is 
milled through sieve 1mm in an oscillating mill equipment. 
The enteric coating layered pellets, prepared granules, microcrystalline cellulose and 
magnesium stearate are mixed and compressed into tablets on a tableting machine 
equipped with 10x21 mm oval punches. The amount of (s)-omeprazole is approx. 20 mg, 
the amount of metronidazole is approx. 400 mg and the amount of clarithromycin is 
approx. 250 mg. Tablet hardness tested with a Schleuniger apparatus was 140-150N. 

The obtained tablets are covered with a conventional tablet coating layer. 

The results from tests on acid resistance of the compressed tablets are disclosed in Table 1, 
below. 

Table 1 

Example No Acid resistance, 

tablets (%), n=3 



1 



95 
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2 99 

3 91 

4 92 

5 90 

6 93 



Example 7: 

An enteric coating layered tablet comprising magnesium omeprazole, clarithromycin and 
metronidazol (batch size 1.000 tablets). 



Tablets 




Magnesium omeprazole 


20 g 


Clarithromycin 


250 g 


Metronidazole 


400 g 


Microcrystalline cellulose 


150 g 


Sodium starch glycolate 


50 g 


Aerosil® 


4g 


Sodium lauryl sulphate 


3.2 g 


Polyvidone K90 


50 g 


Water purified 


450 g 


Sodium stearyl fumarate 


18 g 


Solution for seoaratine laver (for 10 kg tablets) 




Hydroxypropyl methylcellulose 


300 g 


Hydrogen peroxide (30%) 


0.003 g 


Water purified 


2700 g 



Solution for enteric coating laver (for 10 kg tablets) 
Melhacrylic acid copolymer dispersion (30%) 



2450 g 
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Polyethylene glycol 400 



80g 
100 g 
1960g 



Titanium dioxide 



Water purified 



5 Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Magnesium omeprazole, clarithromycin, metronidazole, 
microcrystalline cellulose, sodium starch glycolate and Aerosil® are dry-mixed. The 
granulating liquid is added to the powder mixture and the mass is wet-mixed. The wet 
mass is dried in a steam-oven. The prepared granulation is milled through sieve 1 mm in an 

10 oscillating mill equipment. 

The prepared granules and sodium stearyl fumarate are mixed and compressed into tablets 
using a rotary tableting machine equipped with 8.5x19 mm oval punches. The amount of 
omeprazole in each tablet is 20 mg, the amount of clarithromycin is 250 mg and the 
is amount of metronidazole is 400 mg. 

The obtained tablets are covered with a separating layer and an enteric tablet coating layer. 



20 

An enteric coating layered tablet comprising lansoprazole and clarithromycin (batch size 
1.000 tablets). 



Example 8: 



Tablets 



25 



Lansoprazole 
Clarithromycin 
Microcrystalline cellulose 
Sodium starch glycolate 



20g 
250 g 
150 g 

50 g 



Aerosil 



4g 

3.2 g 



Sodium lauryl sulphate 
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Polyvidone K90 
Water purified 
Sodium stearyl fumarate 

Solution for separating laver ffor 10kg tablets) 
Hydroxypropyl methylcellulose 
Hydrogen peroxide (30%) 
Water purified 

Solution for enteric coating laver (for 10 kg tablets) 
Methacrylic acid copolymer dispersion (30%) 
Polyethylene glycol 400 
Titanium dioxide 
Water purified 

Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Lansoprazole, clarithromycin, microcrystalline cellulose, sodium starch 
glycolate and Aerosil® are dry- mixed. The granulating liquid is added to the powder 
mixture and the mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared 
granulation is milled through sieve 1 mm in an oscillating mill equipment. 

The prepared granules and sodium stearyl fumarate are mixed and compressed into tablets 
using a rotary tableting machine equipped with 8.5x19 mm oval punches. The amount of 
lansoprazole in each tablet is 20 mg, the amount of clarithromycin is 250 mg. 

The obtained tablets are covered with a separating layer and an enteric tablet coating layer. 
Example 9: 



50 g 
450 g 
18 g 



300 g 
0.003 g 
2700 g 



2450 g 
80 g 
100 g 
1960 g 



A capsule formulation comprising omeprazole and metronidazol. 
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Core material 

Magnesium omeprazole 10.00 kg 

Sugar sphere seeds 1 0.00 kg 

5 Hydroxypropyl methylcellulose 1 5 kg 

Water purified 29.65 kg 

Separating layer 

Core material (acc. to above) 20.00 kg 

10 Hydroxypropyl cellulose 2.00 kg 

Talc 343 k § 

Magnesium stearate 0.29 kg 

Water purified 40.00 kg 

is Enteric coating layer 

Pellets covered with a separating layer (acc. to above) 24.00 kg 

Methacrylic acid copolymer (30% suspension) 40.00 kg 

Triethyl citrate 36 k 8 

Mono- and diglycerides (NF) 0.6 kg 

20 Polysorbate 80 0.06 kg 

Water purified 24.45 kg 

Metronidazole granulation 

Metronidazole 5000 g 

25 Polyvidone K90 62 -6g 

Water purified 562 9 8 



30 



Polyvidon K90 is dissolved in purified water to form the granulation liquid. The liquid is 
added to metronidazole and the mass is wet-mixed. The wet mass is dried in a steam oven. 
The prepared granulation is milled through sieve 1 mm in an oscillating mill equipment. 
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Capsules 

Metronidazole granulation (acc. to above) 1250.8 g 

Enteric coating layered pellets (acc. to above) 104 mg/capsule 

(manufacturing as in Example 4) 

Magnesium stearate 24 8 g 

The metronidazole granulation is mixed with magnesium stearate. Prepared granules and 
enteric coating layered pellets are filled into capsules, size 0, using a capsule filling 
machine equipped with powder dosing unit and pellet filler. The amount of omeprazole in 
each capsule is 20 mg and the amount of metronidazole is 400 mg. Capsule filling speed is 
set to 61 rpm. 

Example 10: 

A capsule formulation comprising omeprazole and clarithromycin. 
Core material 

Magnesium omeprazole 1 5.00 kg 

Sugar sphere seeds 1 5 qq kg 

Hydroxypropyl methylcellulose 2.25 kg 

Water purified 44 00 kg 

Separating layer 

Core material (acc. to above) 30.00 kg 

Hydroxypropyl cellulose 3 00 kg 
Talc 



Magnesium stearate 



5.14 kg 
0.43 kg 



Water purified 60.00 kg 
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Enteric coating layer 

Pellets covered with a separating layer (acc. to above) 750 g 

Methacrylic acid copolymer 322.5 g 

Triethyl citrate 96.8 g 

5 Mono- and diglycerides (NF) 16. 1 g 

Polysorbate 80 1.61 g 

Water purified 631.4 g 

Over-coating layer 

io Hydroxypropyl methylcellulose 22.5 g 

Water purified 427.5 g 

Clarithromycin granulation 

Clarithromycin 5000 g 

is Ethanol (99.5%) 2064 g 

Sodium lauryl sulphate 50 g 

Sodium lauryl sulphate is dissolved in ethanol to form the granulation liquid. The liquid is 
added to clarithromycin and the mass is wet-mixed. The wet mass is dried in a steam oven. 
20 The prepared granulation is milled through sieve 1 mm in an oscillating mill equipment. 

Capsules 

Clarithromycin granulation (acc. to above) 1500 g 

Hydroxypropyl cellulose (L-HPC) 75 g 

25 Magnesium stearate 3 1 .5 g 

Pellets covered with an overcoating layer (acc. to 96.7 mg/capsule 
above and manufacturing as in example 1) 
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The clarithromycin granulation is mixed with L-HPC and magnesium stearate and capsules 
of size 00 is filled as in example 8. The amount of omeprazole in each capsule is 20 mg 
and the amount of clarithromycin is 500 mg. 

Example 11: 

A capsule formulation comprising omeprazole, clarithromycin and metronidazole. 
Capsules 

Clarithromycin granulation I gQ5 g 

(manufacturing and compositon as in example 9) 

Hydroxypropyl cellulose (L-HPC) 90.3 g 

Metronidazole 2670 g 

Magnesium stearate 9 1 .3 g 

Pellets covered with an overcoating layer 96.7 mg/capsule 

(manufacturing and composition as example 1) 

The clarithromycin granulation is mixed with metronidazole, L-HPC and magnesium 
stearate. Capsules of size 00 is filled as in example 8. The amount of omeprazole in each 
capsule is 20 mg, the amount of metronidazole is 400 mg and the amount of clarithromycin 
is 250 mg. 

Example 12: 

A dosage form comprising lansoprazole and clarithromycin, filled into capsules in the form 
of granules. 

Core material 

Lansoprazole 400 g 

Sugar sphere seeds 400 g 

Hydroxypropyl methylcellulose g0 g 
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Water purified 1 200 g 
Separating laver 

Core material (acc. to above) 400 g 

Hydroxypropyl cellulose 40 g 

Talc 69 g 

Magnesium stearate 6 g 

Water purified 800 g 

Enteric coating layer 

Pellets covered with separating layer (acc. to above) 400g 

Methacrylic acid copolymer (30% suspension) 667 g 

Triethyl citrate 60 g 

Mono- and diglycerides (NF) 10 g 

Polysorbate 80 1 g 

Water purified 391 g 

Clarithromycin granulation 

Clarithromycin 5000 g 

Ethanol (99.5%) 2064 g 

Sodium lauryl sulphate 50 g 



Soidum lauryl sulphate is dissolved in ethanol to form the granulation liquid. The liquid is 
added to clarithromycin and the mass is wet-mixed. The wet mass is dried in a steam oven. 
The prepared granulation is milled through sieve 1mm in an oscillating mill equipment. 



Capsules 

Clarithromycin granulation (acc. to above) 1500 g 

Hydroxypropyl cellulose (L-HPC) 75 g 

Magnesium stearate 3 1 .5 g 
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Enteric coating layered pellets (acc. to above and 94 mg/capsule 

manufacturing as in example 5) 

The clarithromycin granulation is mixed with L-HPC and magnesium stearate and capsules 
of size 00 is filled as in example 8. The amount of lansoprazole in each capsule is 20 mg 
and the amount of clarithromycin is 500 mg. 

The best mode to carry out the invention are dosage forms of the compositions described in 
Examples 3, 4 and 6. 



The enteric coating layered pellets and other intermediate products used in the 
compositions described above, may also be prepared as described in the following 
examples. 



Example 13 



Preparation of enteric coating layered pellets by extrusion/spheronization. 



Core material 

Magnesium omeprazole 600 g 

Mannitol I000g 

Microcrystalline cellulose 300 g 

Hydroxypropyl cellulose 1 qo g 

Sodium lauryl sulphate 6 g 

Water purified 802 g 



Separating layer 

Core material (acc. to above) 400 g 

Hydroxypropyl methylcellulose 48 g 

Water purified 960 g 
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Enteric coating laver 

Pellets covered with separating layer (acc. to above) 200 g 

Methacry lie acid copolymer 1 00 g 

5 Triethyl citrate 30 g 

Mono- and diglycerides (NF) 5 g 

Polysorbate 80 0.5 g 

Water purified 309 g 



io Sodium lauryl sulphate is dissolved in purified water to form the granulation liquid. 

Magnesium omeprazole, mannitol, microcrystalline cellulose and hydroxypropyl cellulose 
are dry-mixed. The granulation liquid is added to the powder mixture and the mass is wet- 
mixed. 

is The wet mass is forced through an extruder equipped with screens of size 0.5 mm. The 
extrudate is spheronized on a friction plate in a spheronizing apparatus. The core material 
is dried in a fluid bed dryer and classified. The prepared core material is covered by a 
separating layer in a fluid bed apparatus with a hydroxypropyl methylcellulose/water 
solution. 

20 

The enteric coating layer is applied to the pellets covered with separating layer from an 
aqueous dispersion of methacrylic acid copolymer plasticized with triethyl citrate to which 
a mono- and diglycerides/polysorbate dispersion has been added. The pellets are dried in a 
fluid bed apparatus. 



25 
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Example 14 

Preparation of enteric coating layered pellets by powder. 

Core material 
Magnesium omeprazole 
Sugar sphere seeds 
Hydroxy propyl me Jiylcellulose 
Aerosil® 
Water purified 

Separating layer 
Core material (acc. to above) 
Hydroxypropyl cellulose 
Talc 

Magnesium stearate 
Water purified 

Enteric coating laver 

Pellets covered with separating layer (acc. to above) 
Methacrylic acid copolymer 
Triethyl citrate 
Water purified 

Magnesium omeprazole, part of the hydroxypropyl methylcellulose and Aerosil® are dry- 
mixed forming a powder. Sugar sphere seeds (0.25-0.40 mm) are layered with the powder 
in a centriftigal fluidized coating granulator while spraying a hydroxypropyl 
methylcellulose solution (6 %, w/w). 



1 500 g 
1500g 
420 g 

8g 
4 230g 



500 g 
40g 

800 g 



500 g 
200 g 
60g 
392 g 
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The prepared core material is dried and covered by a separating layer in a centrifugal 
fluidized coating-granulator. A fluid bed apparatus is used for enteric coating layereing. 

Example 15 

Preparation of enteric coating layered pellets with silicon dioxide seeds. 



Core material 

Magnesium omeprazole 8.00 kg 

Silicon dioxide 8.00 kg 

Hydroxypropyl methylcellulose 1.41 kg 

Sodium lauryl sulphate 0.08 kg 

Water purified 28.00 kg 

Separating laver 

Core material (acc. to above) 10.00 kg 

Hydroxypropyl methylcellulose 0.80 kg 

Water purified 10.00 kg 

Enteric coating layer 

Pellets covered with separating layer (acc. to above) 300 g 

Methacrylic acid copolymer 1 24 g 

Polyethylene glycol 400 25 g 

Mono- and diglycerides (NF) 3 g 

Polysorbate 80 1 g 

Water purified 463 g 



Suspension layering is performed in a fluid bed apparatus. Magnesium omeprazole is 
sprayed onto the silicon dioxide seeds from a water suspension containing the dissolved 
binder and a surface active ingredient. 
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The prepared core material is covered with a separating layer in a fluid bed apparatus with 
a hydroxypropyl methylcellulose solution. The enteric coating layer consisting of 
methacrylic acid copolymer, mono- and diglycerides, polyethylene glycol 400 and 
polysorbate is sprayed onto the pellets covered with separating layer in a fluid bed 
apparatus. 

Example 16 

Preparation of enteric coating layered pellets. 

Enteric coating laver 
Pellets covered with separating layer 
(manufacturing and composition 
as in example 13) 
Methacrylic acid copolymer 
Polyethylene glycol 6000 
Mono- and diglycerides (NF) 
Polysorbate 80 
Water purified 

Example 17 

Preparation of enteric coating layered pellets. 
Enteric coating 

Pellets covered with separating layer 
(manufacturing and composition as in example 1) 
Hydroxypropyl methylcellulose phthalate 
Cetanol 
Ethanol (95%) 



500 g 
250 g 

75 g 
12.5 g 

12 g 
490 g 



500 g 

250 g 
50 g 
1000 g 
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Acetone 2500 g 
Example 18 

5 Preparation of enteric coating layered pellets. 
Core material 

Omeprazole 225 g 

Mannitol 1425 g 

io Hydroxypropyl cellulose 60 g 

Microcrystalline cellulose 40 g 

Lactose anhydrous 80 g 

Sodium lauryl sulphate 5 g 

Disodium hydrogen phosphate dihydrate 8 g 

15 Water purified 350 g 

Separating layer 

Core material (acc. to above) 300 g 

Hydroxypropyl cellulose 30 g 

20 Talc 51 g 

Magnesium stearate 4 g 

Enteric coating laver 

Pellets covered with separating layer (acc. to above) 300 g 

25 Methacrylic acid copolymer 140 g 

Triethyl citrate 42 g 

Mono- and diglycerides (NF) 7 g 

Polysorbate 80 0.7 g 
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The dry ingredients for producing the core material are well mixed in a mixer. Addition of 
granulation liquid is made and the mixture is kneeded and granulated to a proper 
consistency. The wet mass is pressed through an extruder screen and the granules are 
converted into a spherical form in a spheronizer. The core material is dried in a fluid bed 
apparatus and classified into a suitable particle size range, e.g. 0.5 - 1.0 mmThe prepared 
core material is covered with a separating layer and enteric coating layered as described in 
previous examples. 

Preparation of active substance. 

Magnesium omeprazole used in the examples is produced according to the process 
described in WO/SE94/00680, omeprazole is produced according to the process disclosed 
in EP-A1 0005 129, and the single enantiomers of omeprazole salts are produced as 
described in WO/SE94/00509. These documents are hereby incorporated in a whole by 
reference. 
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CLAIMS 

1. An oral pharmaceutical dosage form comprising an acid susceptible proton pump 
inhibitor together with at least one antibacterial compound and optionally pharmaceutical^ 

s acceptable excipients, characterized in that the dosage form is in the form of a fixed unit 
dosage form comprising at least two pharmaceutical^ active components. 

2. A dosage fon.i according to claim 1, wherein the dosage form is a tablet 
formulation. 

10 

3. A dosage form according to claim 1, wherein the dosage form is a capsule 
formulation. 

4. A dosage form according to claim 1, wherein the dosage form comprises an acid 
is susceptible proton pump inhibitor and two antibacterial compounds. 

5. A dosage form according to claim 1, wherein the proton pump inhibitor is 
omeprazole or its single enantiomers or an alkaline salt thereof. 

20 6. A dosage form according to claim 1 , wherein the proton pump inhibitor is (s)- 
omeprazole magnesium salt. 

7. A dosage form according to claim 1 , wherein the proton pump inhibitor is 
lansoprazole. 

25 

8. A dosage form according to any of claims 5 - 7, wherein the antibacterial compound 
is clarithromycin and/or metronidazole. 

9. A dosage form according to any of claims 5-7, wherein the antibacterial compound 
30 is amoxicillin and/or clarithromycin or metronidazole. 



WO 96/24375 



PCT/SE96/00125 



49 

10. A dosage form according to claim 1, wherein the amount of proton pump inhibitor 
is in the range of 10-80 mg and the amount of antibacterial compound(s) is in the range of 
100-900 mg. 

11. A dosage form according to claim 1, wherein the amount of proton pump inhibitor 
is in the range of 20-40 mg and the amount of antibacterial compound(s) is in the range of 
250-650 mg. 

12. A tableted dosage form according to claim 2, wherein the dosage form consists of 
two separate layers, each one comprising different active substance(s). 

13. A tableted dosage form according to claim 2, wherein the tablet formulation is a 
multiple unit tableted dosage form comprising the acid susceptible proton pump inhibitor 
in the form of individually enteric coating layered pellets compressed together with an 
antibacterial granulation into a tablet, whereby the enteric coating layer covering the 
individual pellets has mechanical properties such that the tableting of the pellets together 
with the antibacterial granulation and optionally pharmaceutically acceptable excipients 
does not significantly affect the acid resistance of the individually enteric coating layered 
pellets. 

14. A tableted dosage form according to claim 13 f wherein the acid resistance of the 
individually enteric coating layered pellets is in coherence with the requirements on enteric 
coating layered articles defined in the United States Pharmacopeia. 

15. A tableted dosage form according to 13, wherein the acid resistance of the 
individually enteric coating layered pellets does not decrease more than 10 % during the 
compression of the individual pellets into the multiple unit tableted dosage form. 

16. A tableted dosage form according to claim 13, wherein the enteric coating of the 
individual pellets comprises a plasticized enteric coating layer material. 
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17. A tableted dosage form according to claim 13, wherein the individually enteric 
coating layered pellets are further covered with an over-coating layer comprising 
pharmaceutically acceptable excipients. 

18. A tableted dosage form according to claim 13, wherein the enteric coating layered 
pellets consist of a seed layered with the proton pump inhibitor. 

19. A tableted dosage form according to claim 13, wherein the tablet is divisible. 

20. A tableted dosage form according to claim 19, wherein the tablet is dispersible to a 
suspension of individually enteric coating layered pellets in an aqueous liquid. 

21. A tableted dosage form according to claim 2, wherein the tablet is an enteric coating 
layered tablet, optionally with a separating layer under the enteric coating layer and the 
tablet comprises at least two different pharmaceutical^ active substances in admixture with 
each other. 

22. A process for the manufacture of a fixed dosage form comprising an acid 
susceptible proton pump inhibitor and one or more antibacterial compounds in a capsule, 
characterized in that the proton pump inhibitor is prepared in the form of individually 
enteric coating layered pellets and the pellets are filled into a capsule together with the 
antibacterial compound(s) optionally mixed with pharmaceutically acceptable excipients. 

23. A process for the manufacture of a fixed dosage form comprising an acid 
susceptible proton pump inhibitor and one or more antibacterial compounds in a multiple 
unit tableted dosage form, characterized in that the proton pump inhibitor is prepared in the 
form of individually enteric coating layered pellets and these pellets are mixed with a 
prepared antibacterial granulation and optionally pharmaceutically acceptable tablets 
excipients whereafter the dry mixture is compressed into a multiple unit tablet without 
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giving any significant change of the acid resistance of the enteric coating layer covering the 
individually enteric coating layered pellets. 

24. A process for the manufacture of a fixed dosage form comprising an acid 
susceptible proton pump inhibitor and one or more antibacterial compound(s) in an enteric 
coating layered tablet characterized in that the proton pump inhibitor is admixed with the 
antibacterial compound(s) and pharmaceutically acceptable excipients whereafter the dry 
mixture is compressed into a tablet, which tablet is covered with an enteric coating layer 
and optionally a separating layer is applied onto the tablet before the enteric coating layer. 

25. A dosage form according to any of claims 1 to 2 1 for use in the treatment of 
disorders associated with Helicobacter infections in mammals and man. 

26. A dosage form according to claim 25, wherein the disorder is a gastric disorder 
associated with Helicobacter pylori infections. 

27. A method for the treatment of disorders associated with Helicobacter infections in 
mammals and man by administering to a host in need thereof a therapeutically effective 
dose of a multiple unit tableted dosage form according to any of claims 1 to 21. 

28. A method according to claim 27, wherein the disorder is a gastric disorder 
associated with Helicobacter pylori infections. 



29. Use of a dosage form according to any of claims 1 to 21 for the manufacture of 
medicament for the treatment of disorders associated with Helicobacter infections 
mammals and man. 



a 

in 



30. Use of a dosage form according to claim 29, wherein the disorder is a gastric 
disorder associated with Helicobacter pylori infections. 
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